Design, policy, and bicycle ridership: a comparison between Berlin, Germany and Washington D.C. by Bushell, Max
1 | B u s h e l l  
 
 
 
Design, Policy, and Bicycle Ridership 
A Comparison between Berlin, Germany and Washington D.C. 
 
 
 
by 
 
 
Max Bushell 
 
 
 
 
A Masters Project submitted to the faculty 
of the University of North Carolina at Chapel Hill 
in partial fulfillment of the requirements 
for the degree of Master of Regional Planning 
 
 
Chapel Hill 
 
 
May 2010 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Approved by: 
 
     ___________________________________________________ 
     PRINT NAME   SIGNATURE 
2 | B u s h e l l  
 
Contents 
Acknowledgements ___________________________________________________________ 4 
Executive Summary ___________________________________________________________ 5 
Introduction _________________________________________________________________ 6 
Baseline _____________________________________________________________________ 8 
United States Street Standards _______________________________________________________ 8 
Bicycle Facilities ___________________________________________________________________________ 9 
Design __________________________________________________________________________________ 10 
Limitations ______________________________________________________________________________ 11 
German Street Design Standards _____________________________________________________ 12 
Bicycle Facilities __________________________________________________________________________ 12 
Design __________________________________________________________________________________ 14 
Limitations ______________________________________________________________________________ 15 
Functional Classification ___________________________________________________________ 16 
United States Functional Classifications _______________________________________________________ 17 
German Functional Classifications ____________________________________________________________ 18 
Policy ___________________________________________________________________________ 21 
United States Bicycle Policy _________________________________________________________________ 21 
Complete Streets _________________________________________________________________________ 22 
Washington D.C. Policy ____________________________________________________________________ 23 
German Bicycle Policy _____________________________________________________________________ 24 
Berlin Bicycle Policy _______________________________________________________________________ 25 
Analysis ____________________________________________________________________ 26 
Basis for Comparison ______________________________________________________________ 26 
Bicycling Conditions _______________________________________________________________________ 26 
Capital Cities _____________________________________________________________________________ 26 
Building Heights __________________________________________________________________________ 26 
Population Density ________________________________________________________________________ 27 
Bicycle Counts _______________________________________________________________ 28 
Washington D.C. __________________________________________________________________ 28 
Table ___________________________________________________________________________________ 29 
Analysis _________________________________________________________________________________ 29 
Berlin ___________________________________________________________________________ 30 
Table ___________________________________________________________________________________ 32 
Analysis _________________________________________________________________________________ 32 
Comparison ______________________________________________________________________ 32 
Results _____________________________________________________________________ 33 
3 | B u s h e l l  
 
Recommendations ___________________________________________________________ 34 
Conclusion __________________________________________________________________ 36 
Citations ___________________________________________________________________ 37 
Appendices _________________________________________________________________ 40 
Appendix A: Washington D.C. Bicycle Count Site 1_______________________________________ 40 
Appendix B: Washington D.C. Bicycle Count Site 2 _______________________________________ 42 
Appendix C: Berlin, Germany Bicycle Count Site 1 _______________________________________ 44 
Appendix D: Berlin, Germany Bicycle Count Site 2 _______________________________________ 46 
Appendix E: Bicycle Infrastructure in Washington D.C. ___________________________________ 48 
Appendix F: Bicycle Infrastructure in Berlin, Germany ____________________________________ 49 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 | B u s h e l l  
 
Acknowledgements 
 
During the development stage of this project, I benefited greatly from one very productive and 
serendipitous lunch with Josh Weiland, who was very helpful in consolidating my thoughts about the 
project’s structure and inspired the project design.  Also, three or four conferences with Professor 
Daniel Rodriguez gave me the confidence to go through with this topic; he also steered me away from 
my other topic choice, which was more “humanistic,” but less beneficial for my professional 
development.   
 
In order to complete this project, I was reliant on information from the District Department of 
Transportation in Washington D.C., where Mike Goodno and Christopher Ziemann were extremely 
helpful in providing bicycle count data as well as other resources and whose enthusiasm for the project 
surprised me.  In Berlin, I am grateful to the doorman at the Württembergische Strasse 6, whose earnest 
advice sent me in the right direction, and also to Wolfgang Grafenhorst, who provided me with the 
bicycle count data for Berlin. 
 
In traveling to Berlin, Germany and Washington D.C., I also must profusely thank Matthias Klenk and 
Sina Allmendinger for letting me stay in their apartment and showing me an excellent time, as well as 
Christoph Kober and Ulrike Mackrodt, Christoph for letting me stay with him and Uli for spending a 
lovely and very cold day with me doing research.  In Washington, I must thank Graham Pitts for giving 
me free rein of his apartment while he was not there and also Zac Anderson for putting up with a 
stranger in his house for a couple of days.  
 
My thanks must also go to Damien Graham, who inspired me to get involved with transportation 
planning and still remains my friend, despite my transgressions.   
 
Above all, I would like to thank my mother for always believing that I am smart enough and my father, 
who I hope would be proud of me. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5 | B u s h e l l  
 
Executive Summary 
 
While some research has been completed with regard to the effect of bicycle infrastructure on bicycle 
ridership levels, little has been done comparing the institutional structure as well as the design elements 
for bicycles between Germany and the United States.  Germany, among other western European 
nations, has incorporated bicycle infrastructure on many of their streets in the form of bicycle lanes and 
bicycle stoplights.  In Berlin, the capital city of Germany, the bicycle is considered throughout the city in 
terms of infrastructure.  In Washington D.C., the capital of the United States, bicycle infrastructure, 
while becoming more prevalent in the city in the form of on-street bicycle lanes, is often still insufficient 
or lacking entirely.   
 
While a comparison between the ridership levels within the two cities is the primary design of this 
analysis, I will also conduct an analysis of ridership levels between the two cities to gain a better 
understanding of how policy affects bicycle ridership. The combination of favorable bicycle policy, 
discouragement of automobile transportation, and investment in bicycle infrastructure can create a 
bicycle friendly city and increase bicycle ridership in urban areas.  In this paper, I plan to elucidate the 
design and policy elements that have created Berlin as an extremely bicycle-friendly city and 
Washington D.C. as a city in need of better bicycling facilities.  I will outline various street design 
elements and policies in the United States and in Germany in relation to bicycling.  Following this basic 
analysis, I will establish the basis for my comparison between the cities, present tables of bicycle 
ridership in both cities, analyze this data, and conclude with my results.  My recommendations are to 
create a national bicycle policy, include a provision for street purpose in the functional classification of 
streets, and increase the right-of-way dedicated to pedestrians and bicycles. 
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Introduction 
 
Street design is a fundamental lens through which people experience the physical world.  Depending on 
the mode of transportation, the experience of the streetscape can be vastly different for different users.  
Over the last number of years, planners and transportation officials in the United States have begun to 
realize how the auto-oriented design of American streets has affected the essential quality of urban life.  
Eric Dumbaugh (2005) states that urban streets “are places where people walk, shop, meet, and 
generally engage in the diverse array of social and recreational activities that, for many, are what makes 
urban living enjoyable (p. 283).”  In the United States, many roads, including local, collector, and arterial 
roads, are designed solely with the automobile in mind.  Street signs contain large block lettering and 
are set back from the roadway, stores are oriented towards the road and often display their signs on 
large elevated platforms, and land uses are often separated by large parking areas or open spaces.  All of 
these aspects encourage the use of automobiles and discourage pedestrian and bicycle traffic.  
Ultimately, an auto-oriented streetscape can detract from the urban livability of an area and the 
propensity of citizens to use non-motorized transportation options.   
 
American planners and transportation officials have attempted to rid themselves of the problems 
caused by the proliferation of automobiles, including congestion and lack of parking, by subscribing to 
the flawed idea that we can build ourselves out of the problem.  Manville and Shoup (2004) correctly 
characterize the problem by stating that when “we continue to make minimum parking requirements a 
condition of development, we subordinate almost every other function of our cities to the need for free 
parking (p. 8).”  Anthony Downs (2004) also refutes the idea that congestion can be controlled by 
building more capacity with his “Principle of Triple Convergence” (p. 22).  He states that if capacity is 
expanded on a highway, drivers who formerly avoided driving at the peak hour would begin to drive at 
those times, drivers who formerly used alternate routes at the peak hours would be able to drive at 
those times, and transit riders, brought in by the promise of reduced travel times, would begin driving at 
peak times as well (Downs 2004).  In effect, the provision of more road capacity only leads to more 
people using the roads.  These options do not successfully function as solutions to the problems 
associated with automobile transportation.  In addition, what happens to urban livability when planners 
employ these methods?  The bikable and walkable environs that are fundamental to urban livability are 
further compromised.   
 
In many other countries and specifically in Europe, the streetscapes are usually designed with less 
emphasis on the automobile and motorized transportation in general and more towards the rapid and 
safe conveyance of pedestrians and bicyclists.  Bassett Jr. et al. (2008) attribute this to both policy and 
design features.  In particular, European cities are compact, dense, and predominantly have mixed use 
buildings; have extensive restrictions on automobile traffic including no through zones, low speed limits, 
and car-free areas; create linkages between walking, cycling, and public transit; and have traffic policies 
that overwhelmingly favor pedestrians and cyclists (Bassett Jr. et al. 2008, 795-796).  These policies and 
design features have had wide-ranging positive effects towards encouraging pedestrian and bicycle 
transportation as well as urban livability.  
 
These divergent methods of planning and designing streetscapes have differing effects on landscape, 
land uses, and density of urban areas.  While many streetscapes encouraging pedestrian and bicycle 
transportation lead to dense, vibrant urban centers, the automobile oriented streetscape reduces 
pedestrian activity, creates an environment conducive to sprawling land uses, and reduces the vibrancy 
and sustainability of downtown districts.  In Germany, policies were developed in the early 1970s to 
counteract the spread of the private automobile and encourage bicycling and walking, which had 
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enormous effects for the livability of cities.  Pucher and Buehler (2008) state that most cities in 
Germany, Denmark, and the Netherlands “improved their bicycling infrastructure while imposing 
restrictions on car use and making it more expensive (p. 502).”  Within the United States, there is a 
growing consensus that sprawling land uses and an automobile-oriented streetscape are problematic 
from an environmental perspective and are making our cities and urban centers less livable.  Various 
planning initiatives, including New Urbanist neighborhood design and Complete Streets legislation, 
indicate the new commitment to changing our street designs to better accommodate pedestrians, 
bicyclists, and public transit.  New Urbanism outlines various principles in their charter including diverse, 
mixed use neighborhoods and the integration of pedestrians and transit (Congress for the New 
Urbanism, 1996).  The Complete Streets legislation, in addition, seeks to create streets that are 
constructed with all users in mind, including pedestrians, bicyclists, transit vehicles, and drivers 
(Complete Streets Act of 2009).  These initiatives illustrate the seriousness of the debate regarding 
streets in the United States.  However, until action is taken, the United States will continue to lag behind 
other developed countries in terms of bicycling and walking.   
 
In terms of bicycling, many other nations have designed their cities to accommodate bicyclists on 
separated paths or through the use of on-street facilities.  Germany, among other western European 
nations, has created bicycle infrastructure on many of their streets including bicycle lanes and bicycle 
stoplights.  In Berlin, the capital city of Germany, the bicycle is considered throughout the city in terms 
of infrastructure.  In contrast, bicycle infrastructure is not considered as an important street design 
element except in isolated areas within the United States.  In Washington D.C., the capital of the United 
States, bicycle infrastructure, while becoming more prevalent in the city in the form of on-street bicycle 
lanes, is often still insufficient or lacking entirely.  Taking policy into account, how do bicycle design 
elements affect bicycle ridership in Berlin, Germany and Washington, D.C?  Bicycle ridership, in this 
instance, is defined as bicycle counts at certain points on corridors.  Bicycle design elements include 
bicycle stop lights and bicycle lanes.  While a comparison between the ridership levels within the two 
cities is the primary design of this analysis, I will also conduct an analysis of ridership levels between the 
two cities to gain a better understanding of how policy affects bicycle ridership.  This diagram (Figure 1) 
is a helpful tool for graphically representing the structure of the project.  
 
Figure 1 
 
 
 
Site with no Infrastructure    Site with no Infrastructure 
Berlin       Washington D.C. 
 
Design 
 
 
 
Policy 
 
Site with Infrastructure     Site with Infrastructure 
                            Berlin                     Washington D.C. 
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In the diagram on the preceding page (Figure 1), the two vertical arrows represent the comparisons 
within the cities between areas with no bicycle infrastructure and areas with bicycle infrastructure.  The 
horizontal arrow represents the comparison between sites in both cities that incorporate bicycle 
infrastructure.  The initial comparisons will be helpful to establish an idea of how the presence of 
infrastructure affects ridership levels, while the comparison between cities will elucidate how a 
favorable policy environment will affect ridership levels.  By examining both the policies as well as the 
actual differences in infrastructure between both of the cities, some tentative conclusions can be drawn 
with regard to the effect of favorable bicycle policy on bicycle ridership and the effect of bicycle 
infrastructure on bicycle ridership levels.  The combination of favorable bicycle policy, discouragement 
of automobile transportation, and investment in bicycle infrastructure can create a bicycle friendly city 
and increase bicycle ridership in urban areas.    
 
In this paper, I plan to elucidate the design and policy elements that have created Berlin as an extremely 
bicycle-friendly city and Washington D.C. as a city in need of better bicycling facilities.  I will outline 
various street design elements and policies in the United States and in Germany in relation to bicycling.  
Following this basic analysis, I will establish the basis for my comparison between the cities, present 
tables of bicycle ridership in both cities, analyze this data, and conclude with my results.  The last section 
of the paper will include both a conclusion as well as some recommendations for practice in the United 
States based on the results of the comparison.  This paper can serve as a guideline for developing better 
design features in Washington D.C. and other United States cities with similar population densities using 
successful bicycle design elements from Berlin. 
Baseline 
 
In this section, I will establish a baseline for the comparison between Washington D.C. and Berlin, 
Germany.  I will begin by discussing the differences in street standards with regard to bicycles between  
Germany and the United States in relation to bicycling, continue by outlining the differences in 
functional classification of roads in both countries, follow by examining the key policies that affect 
bicycling in both countries, elaborate on the history that affected the two cities, and compare the 
population densities of the study areas.  This baseline will serve as the starting point for an accurate 
comparison between the cities and between the policies in each country and will introduce the study 
areas in each city within the context of design and policy.  
 
The prevailing standards for the design of streets and roads will have a fundamental effect on bicycle 
ridership levels.  By examining the street design standards in the United States and specifically in 
Washington D.C., a better understanding can be gained regarding the institutional supports, design 
guidelines, and barriers to bicycling as a reasonable mode of transportation in the city.  A discussion of 
the German street design standards will follow this section. 
United States Street Standards 
 
Street Standards in the United States are governed primarily by a publication of American Association of 
State Highway and Transportation Officials (AASHTO) (2001) entitled Policy on the Geometric Design of 
Highways and Streets.  The functional classifications of roads are discussed in the opening section of the 
publication.  
 
Despite nearly 900 pages of text, bicycles are dealt with only minimally in the publication.  In fact, only 
one page is dedicated to the discussion of bicycle facilities, which discusses the provision of various low 
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cost improvements including paved shoulders, wider outside traffic lanes, bicycle-safe drainage grates, 
and smooth clean riding surfaces (AASHTO 2001, p. 100).  The user is then referred to the Guide for the 
Development of Bicycle Facilities (AASHTO 1999).     
 
The Guide for the Development of Bicycle Facilities, also a publication of AASHTO, discusses the design 
guidelines for providing bicycle facilities in much greater detail (1999).  Its three chapters elaborate on 
bicycle planning including facility improvements, planning considerations, and factors affecting the 
location of bicycle facilities; bicycle facilities, including design and construction guidelines; and the 
operation and maintenance of bicycle facilities.   
Bicycle Facilities 
 
The first chapter categorizes bicycle users into three groups---advanced and experienced, basic and less 
confident, and children, and also delineates the four types of bicycle facilities.  By examining these 
facilities, comparisons can be made with the facilities in Berlin, Germany.  The first type of bicycle facility 
is a Shared Roadway, which refers to a road without any bicycle-oriented facilities.  The Guide suggests 
that “the development and maintenance of 1.2-m (4-foot) paved shoulders with a 100-mm (4-inch) edge 
stripe can significantly improve the safety and convenience of bicyclists and motorists along such 
routes” (AASHTO 1999, p. 7).  The majority of streets within the United States fall into this category.   
 
The second type of bicycle facility is a Signed Shared Roadway, which is exactly the same as a Shared 
Roadway in terms of design, but has been designated as a bike route with signage.  According to the 
Guide, “responsible agencies” have undertaken steps to ensure that these routes are suitable as shared 
routes and will be maintained with bicyclists in mind (1999, p. 7).  Signed Shared Roadways are 
designated to provide continuity with other bicycle facilities and to indicate preferred routes through 
high volume traffic areas.  It is unclear the degree to which local authorities undertake maintenance 
projects along these routes to encourage bicycling.   
 
The third type of bicycle facility outlined in the AASHTO publication is a Bicycle Lane (see Appendix E).  
Bicycle Lanes refer to the establishment of a bicycle only area of the right-of-way illustrated through the 
use of appropriate pavement markings.  Their stated purpose is to improve conditions for bicyclists, to 
provide more predictable movements from both bicyclists and drivers, to accommodate bicyclists where 
no additional right-of-way exists, and to increase the total carrying capacities of roads and highways. 
The Guide also states that bicycle lanes are best served where there is “significant bicycle demand” 
(AASHTO 1999, p. 7).  The problems with determining bicycle demand will be discussed at the end of this 
section.   
 
The last type of bicycle facility outlined in the Guide to the Development of Bicycle Facilities is a Shared 
Use Path.  While Shared Use Paths probably offer the most comfortable bicycling environment, the 
Guide concludes that Shared Use Paths should only be used “to serve corridors not served by streets and 
highways” (AASHTO 1999, p. 8).  Despite the fact that the creation of shared use paths would 
undoubtedly influence more people to bicycle, they are only constructed in areas with existing right-of-
way and at minimum cost. In some ways, the recommendations for the creation of bicycle facilities 
seem to advocate for not providing facilities that would require significant investment or would greatly 
alter the design of the right-of-way (Bicycle Lanes, Shared Use Paths).  This conclusion is also reflected in 
the design of the bicycle lanes, which often include the curb and gutter as part of the mandated 1.5 
meter bicycle lane.  Design elements will be addressed in the following section. 
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Design 
 
The second chapter of the Guide for the Development of Bicycle Facilities discusses the design of new 
bicycle facilities.  The first part of the chapter focuses on Shared Roadways and Signed Shared 
Roadways.  Key design elements of Shared Roadways are paved shoulders or increased outside lane 
widths, smooth pavement surface, and bicycle safe drainage inlet grates.  Signed Shared Roadways are 
essentially similar, but include signage indicating the road as a bike route (AASHTO 1999).  These base 
conditions for bicycling accommodate both bicyclists and drivers, but are not particularly effective in 
encouraging novice bicyclists and other individuals to bicycle.   
 
Figure 2: Geometric Dimensions of Bicycle Lanes 
 
 Source: American Association of State Highway and Transportation Officials. 
(1999). Guide for the Development of Bicycle Facilities. Washington, D.C.: 
AASHTO. P. 24.  
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The following section of the Guide (1999) expounds on the design of bike lanes.  Figure 2 displays the 
various designs of bicycle lanes depending on the type of roadway starting with designs that take on-
street parking into account and finishing with designs that do not allow for on-street parking.  The 
recommended width of a bicycle lane is 1.5 meters or 5 feet, but they can be as little as 4 feet and, when 
curb and gutter is included, they can be just 0.9 meters or 3 feet (AASHTO 1999, p. 23).  AASHTO’s Guide 
also recommends that the bicycle lanes be kept free of debris, which may require regular sweeping, and 
that the jurisdictions responsible for the operation and maintenance of the bicycle facility should be 
determined prior to constructing the bicycle facility.  Bicycle Lanes constitute the primary bicycle 
infrastructure that I will examine in this paper and will be the basis of my comparison between 
Washington D.C. and Berlin, Germany.   
 
The last section of the second chapter examines the design of Shared Use Paths in greater detail.  
Shared Use Paths seem to be characterized by AASHTO as less important facilities and are almost always 
geared toward recreational uses.  Research by Moudon et al. (2005) supports this conclusion and they 
emphatically state that “cycling remains geared to recreation and exercise, and [is] a notably 
underutilized mode of travel in the United States” (p. 259).  This attitude toward bicycle infrastructure 
does not seem to acknowledge bicycling as a viable mode of transportation for many individuals 
Limitations 
 
The research completed by Moudon et al. (2005) seems to indicate that the presence of infrastructure 
would increase bicycling levels.  Using a disaggregate model and survey responses, their analysis found 
that the proximity to a trail variable was significant; this suggests that protected facilities located close 
to neighborhoods could influence people to bicycle more often.  This conclusion was supported both by 
their survey responses and the disaggregate model (Moudon et al. 2005, p. 259).  While this validates 
my proposed conclusions, it does not state the degree to which bicycle infrastructure affects ridership 
levels.  This research also casts doubt on AASHTO’s conclusions that bicycle infrastructure, especially 
Shared Use Paths, are used primarily for recreation and exercise.  While the research does not 
differentiate between the trip purposes, i.e. pleasure, exercise, commute, it does not follow that all of 
the people who responded that they would bicycle more if more facilities existed would all be 
recreational bicyclists.   
 
Another interesting aspect of the facilities outlined in AASHTO’s Guide for the Development of Bicycle 
Facilities is that any potentially expensive road treatment that could decrease the right-of-way 
dedicated to automobile travel, the provision of bicycle lanes in this case, is dependent on the 
demonstration of “significant bicycle demand” (AASHTO 1999, p. 7).  Determining bicycle demand, 
however, is not an easy task.  Porter, Suhrbier, and Schwartz (1999) state that it is helpful to have an 
idea of how many people or how the number of users will change when a bicycle or pedestrian facility is 
built or improved and that in “the absence of such answers, estimates of the transportation *…+ benefits 
of a project too often are left to speculation” (p. 94).  At worst, this can lead to beneficial projects going 
unfunded and other projects not being used.  The authors cite four types of existing methods for 
determining bicycle and pedestrian demand, aggregate level methods such as comparison and behavior 
studies; attitudinal surveys; discrete choice models; and regional travel models (Porter, Suhrbier, & 
Schwartz 1999, p. 95).  All of these data collection methods have serious issues regarding the accuracy 
of the conclusions and are often prohibitively expensive to implement.  The inclusion of a provision for 
determining bicycle demand in the Guide is problematic as simple, reliable, and accurate demand 
forecasting measures do not exist for determining bicycle demand.  It seems to unnecessarily hinder the 
process of establishing bicycle friendly infrastructure. 
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While AASHTO supports bicycle infrastructure, it is clear that their primary focus is on automobile travel.  
This conclusion is supported by the fact that the recommendations suggest treatments that cost the 
least and do not encroach on the right-of-way dedicated to automobile travel.  In addition, the relative 
dearth of material in the Guide for the Development of Bicycle Facilities in comparison with the Policy on 
the Geometric Design of Highways and Streets provides a tangible indicator of which is more important.     
German Street Design Standards 
 
The German street standards are discussed in a 1988 publication by the Research Group for Streets and 
Transportation entitled Richtlinien für die Anlage von Straβen RAS Teil: Leitfaden für die Funktionale 
Gliederung des Straβennetzes, which is roughly translated as Guidelines for the Composition of Streets: 
Handbook on the Functional Design of the Street Network (Forschungsgesellschaft für Strassen- und 
Verkehrswesen, Arbeitsgruppe Verkehrsplanung 1988).  Published in 1988, this thin volume serves as an 
update to a previously published guide.  This resource should retain its usefulness for the purposes of 
this analysis, despite being published before the political upheaval surrounding the fall of the Berlin Wall 
in 1989 and the reunification of Germany in 1990.  For all intents and purposes, the German Democratic 
Republic, or East Germany, was assimilated back into the Federal Republic of Germany, meaning that 
the street standards were carried over and did not change substantially.   
 
In the introduction of Guidelines for the Composition of Streets: Handbook on the Functional Design of 
the Street Network, the purpose of the street system is outlined in the clearest terms.  The street system 
is used for a variety of purposes and serves many individuals in different ways.  According to Guidelines, 
the street system “should serve to better people’s living conditions,” while also serving a variety of 
modes including walking, bicycling, and public transportation efficiently and effectively in a linked 
system (Forschungsgesellschaft für Strassen- und Verkehrswesen, Arbeitsgruppe Verkehrsplanung 1988, 
p. 5).  In stark contrast to the United States Street Standards, at least as espoused in Policy on the 
Geometric Design of Highways and Streets, the German Street Standards are very clearly composed with 
all modes of transportation in mind and are less geared toward ensuring accessibility and mobility.  This 
book outlines the functional classification of roads and highways, which will be discussed in further 
detail in a following section, but does not discuss the design of bicycle facilities in great detail.  For 
further information regarding how bicycle facilities are designed in Berlin, the Handbuch zur Gestaltung 
von Straβen und Plätzen in Berlin: Stadtgestaltung, Straβenraumgestaltung, Platzgestaltung, 
Straβenentwurf, or the Handbook on the Design of Streets and Places in Berlin: City Design, Street 
Design, Place Design, Street Layout provided much more detail.   
Bicycle Facilities 
 
In analyzing bicycle facilities in Berlin, one immediate issue is the wide variety of street widths that can 
be found in the city.  Naturally, the street width will have a major effect on the presence of bicycle 
infrastructure.  The Handbuch characterizes nine different types of streets, which are indicated in the 
bulleted list below. 
 Width 1: Under 16 meters – Usually found in village centers only. 
 Width 2: Circa 19 meters – Found all over the city on lower-level streets. 
 Width 3: Circa 22 meters – Found in older areas of the city. 
 Width 4: Circa 26 meters – Found on important streets in one of the first Berlin city plans. 
 Width 5: Circa 30 meters – Found on the main axes of one of the first Berlin city plans. 
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 Width 6: Circa 34 meters – Found on most boulevards or streets with streetcars. 
 Width 7: Circa 40 meters – Found on the Schmuckstrasse and on streets with tram 
transportation. 
 Width 8: Circa 44 meters – Found on the most important radial roads and axes in the city. 
 Width 9: 48 meters or more – Found on some “special” streets and certain road built in DDR-
controlled area of the city (East Berlin) (Senatsverwaltung für Stadtentwicklung, Umweltschutz, 
und Technologie 1999, p. B2.5).   
The history and development of Berlin as a city has had a large effect on its current street structure as 
evidenced by the wide variety of street widths in the city.   
 
In terms of the space dedicated to bicycle infrastructure, it is also worthwhile to note the space 
dedicated to pedestrians.  The Handbuch stipulates a minimum of 2.5 meters of clear pedestrian space, 
with some larger roads having up to 10 meters of pedestrian space.  The determination of space for 
pedestrians and bicycles is a result of the German system of street classification, which will be discussed 
in a following section (Senatsverwaltung für Stadtentwicklung, Umweltschutz, und Technologie 1999, p. 
B4.4).  The minimum of 2.5 meters, however, is roughly equal to maximum standard of 2.4 meters in the 
United States, while the standard is usually 5 feet or around 1.5 meters in many municipalities (AASHTO 
2001, p. 362). 
 
Bicycle facilities in Berlin should, if possible, be constructed on the road using striping.  They can, 
however, also be constructed as facilities adjacent to the sidewalk, but not on the surface of the road.  
This is in place to maximize the space in the sidewalk areas for pedestrians and allow some leeway for 
altering the design of the sidewalk.  As Berlin requires a minimum bicycle lane width of 1.5 meters and 
sidewalk space can be limited, the policy of considering on-street bicycle facilities before bicycle lanes 
on the sidewalk makes sense (Senatsverwaltung für Stadtentwicklung, Umweltschutz, und Technologie 
1999, p. C3.1).  While the Handbuch mentions that wider bicycle lanes are more comfortable, they 
should be built only on particularly well-traveled or important corridors (1999, p. C3.1).  In addition, the 
entire sidewalk area (on one side of the street) must be greater than 8 meters for wider bicycle lanes to 
be considered. 
 
In examining bicycle lanes throughout the city of Berlin, it becomes clear that more space is dedicated to 
pedestrian travel.  In fact, bicycle lanes are allowed to be built if the sidewalk only next to the bicycle 
lane is more than double the width of the bicycle lane.  In addition, the bicycle lanes and the sidewalk 
must be wider than or equal to 7 meters across the city.  The Handbuch provides these two formulas for 
understanding how the width of bicycle lanes is calculated (1999, p. C3.1).  W signifies width in this case.  
 
WSidewalk : WBike Lane ≥ 2 : 1 
WSidwalk with Bike Lane ≥ 7 meters 
 
If, however, the entire sidewalk area is less than 7 meters, bicycle lanes could be considered if the 
pedestrian traffic is not very high, there is no opportunity to remove on-street parking to add to the 
sidewalk area, and the street cannot be further reduced in width (Senatsverwaltung für 
Stadtentwicklung, Umweltschutz, und Technologie 1999).   
 
Interestingly, the design stipulations for bicycle lanes in Berlin strongly recommend street trees along 
bicycle lanes.  This, according to the Handbuch, is for the well-being of the bicyclist (1999, p. C3.1).  In 
addition, the street trees should be located between the bicycle lane and the road surface.  In certain 
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cases, though, the opposite can occur, with the bicycle lanes between the street trees and the road 
surface, which leads, as the Handbuch states, to more of the street space being used for extra safety 
striping (1999, C3.1).  This is to be avoided unless there is a larger-than-usual sidewalk area.  The next 
section will discuss the physical design of bicycle facilities in greater detail.   
Design 
 
As referenced in the previous section, the dimensions of bicycle lanes in Berlin is at least 1.5 meters and 
are only constructed when the width of the sidewalk is greater than or equal to two times the width of 
the bicycle lane (Senatsverwaltung für Stadtentwicklung, Umweltschutz, und Technologie 1999, p. C3.1).  
In addition, it is recommended that bicycle lanes be constructed in conjunction with the planting of 
street trees.  The following diagram (Figure 3) illustrates two scenarios, one which includes bicycle lanes 
in between the street trees and the road surface and one with the street trees between the bicycle lane 
and the road surface.  The terms “Gehbahn” and “Radweg” can be translated as walking area and bicycle 
way, respectively.   
 
Figure 3: Sidewalk Area Dimensions 
 
 
 
 
The second diagram in Figure 3 is more desirable according to the standards discussed in the Handbuch, 
as more space is dedicated to the pedestrian and the bicyclist is shielded from the road surface by street 
trees (Senatsverwaltung für Stadtentwicklung, Umweltschutz, und Technologie 1999, p. C3.1).  The areas 
delineated in the diagram that are not labeled refer to what is known as the frontage and 
furniture/planting zones and serve to separate the various modes from each other.  To gain a better 
understanding of how the placement of bicycle lanes in these two scenarios affects the entire 
streetscape, the following diagram (Figure 4) is helpful. 
 
Figure 4: Bicycle Lane Placement Scenarios 
 
Source: Senatsverwaltung für 
Stadtentwicklung, Umweltschutz, und 
Technologie. (1999). Handbuch zur 
Gestaltung von Straβen und Plätzen in 
Berlin: Stadtgestaltung, 
Straβenraumgestaltung, Platzgestaltung, 
Straβenentwurf. Berlin: Verlag Kulturbuch-
Verlag GmbH. p. C3.1. 
 
 
Source: Senatsverwaltung für Stadtentwicklung, Umweltschutz, und Technologie. (1999). Handbuch zur Gestaltung von Straβen und Plätzen in 
Berlin: Stadtgestaltung, Straβenraumgestaltung, Platzgestaltung, Straβenentwurf. Berlin: Verlag Kulturbuch-Verlag GmbH. p. C3.1. 
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Berlin, as previously mentioned, has a wide variety of street widths.  With the current rules as set out in 
the Handbuch, bicycle lanes are not allowed on many of the smaller streets.  In this diagram, 26 meters 
is used as a basis because the sidewalk area corresponds with the width specifications and a large 
number of streets in Berlin are 26 meters in width.    
 
As mentioned in the previous paragraph, the frontage and furniture/planting zones are delineated on all 
streets in Berlin, mostly by way of different paving materials.  The following diagram (Figure 5) illustrates 
the two scenarios, one with the street trees between the bicycle lanes and the road surface and the 
other with the bicycle lane between the street trees and the road surface.  This provides an idea of how 
the street would be designed and which materials would be used.  In fact, the design guidelines stipulate 
that the materials for the sidewalk and bicycle lane be the same, but that they should be different colors 
if possible.  The pavers used for the bicycle lane, while being of the same material, are often different 
shapes.  In addition, the materials used must correspond with the materials of other streets without 
bicycle lanes.  This is in place to ensure the uniformity of the street structure in the city and also to 
establish continuity between newer and older streets (Senatsverwaltung für Stadtentwicklung, 
Umweltschutz, und Technologie 1999, p. C3.2). 
 
Figure 5: Sidewalk and Bicycle Lane Paving Materials 
 
 
 
The following picture (Picture 1) displays this difference extremely well and illustrates the types of 
paving materials used in Berlin.  The use of the small stones to establish different zones in the sidewalk 
area is certainly a time-consuming and labor-intensive process, but it also maintains the historical 
continuity of streets in the city and creates an interesting and vibrant streetscape.   
Limitations 
 
While Berlin’s street standards take non-motorized transportation modes into account to a much 
greater degree than the United States standards, it is possible 1) that these standards decrease the 
mobility in the city and 2) that their context-sensitive approach and multiple street configurations could 
create problems around how the streets are designed.  Providing less space in the street dedicated to 
automobiles can slow the pace of traffic and decrease the mobility for residents.  This problem, 
however, is rightfully not of great importance to German street designers, as the gains in livability, the 
decrease in pollution, the numerous health benefits, and the possible economic benefits of providing 
Source: Senatsverwaltung für Stadtentwicklung, Umweltschutz, und Technologie. (1999). Handbuch zur Gestaltung von Straβen und Plätzen in 
Berlin: Stadtgestaltung, Straβenraumgestaltung, Platzgestaltung, Straβenentwurf. Berlin: Verlag Kulturbuch-Verlag GmbH. p. C3.1. 
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adequate bicycle and pedestrian space outweigh this consideration.  In addition, most cities in Germany 
provide extensive public transportation options, which facilitate rapid movement in urban areas without 
the issue of parking and congestion.  The various options for configuring a street present another 
problem, namely that designers and planners could clash on how best to design the street.  This issue is 
resolved, however, by the complex system of functional classification.    
 
It is clear from the design standards outlined above that the provisions and indeed the mentality in place 
in Berlin are quite different from the United States Street Standards.  In creating a livable urban 
environment favoring pedestrian and bicycle transportation, bicycle and pedestrian facilities are given 
much greater thought in the street standards documents.  In addition, judging by the amount of space 
dedicated to pedestrian and bicycle travel, the policies that support alternative modes of transportation 
are much stronger than in the United States.  These policies will be addressed in a following section.  
The next section will discuss the functional classifications of streets in both Germany and the United 
States, address the differences between them, and discuss how these classification methods influence 
bicycle transportation and the provision of bicycle facilities. 
 
Picture 1: Differences in Pavement Type 
 
 
 
Functional Classification 
 
The functional classification of roads is an important element in understanding the design of roads and 
highways.  Functional classifications usually explain the purpose of the road and are helpful for the 
planning and construction of new roads.  In the next sections, I will discuss the differing systems of 
classification in the United States and in Germany.   
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United States Functional Classifications 
 
Referring back to A Policy on the Geometric Design of Highways and Streets published by AASHTO, they 
state that a “complete functional design system provides a series of distinct travel movements” (2001, p. 
1).  These travel movements are the main movement, transition, distribution, collection, access, and 
termination components of any trip.  Most trips can be subdivided into all six categories, though many 
trips do not necessitate intermediate facilities.  The design of the road reflects which travel movement it 
will serve (AASHTO 2001).  The Policy also differentiates between urban and rural transportation 
systems.  For the purposes of this analysis, I will focus only on the urban classification.   
 
The proportion of service between mobility and accessibility is the driving force behind the functional 
classification system.  This is illustrated in Figure 6 (below), which presents the mobility/accessibility S-
curve and graphically establishes the difference in road types.  The resulting street classifications, which 
correspond to the distinct travel movements, are the freeway, urban principal arterials, minor arterials, 
collectors, and local streets.  The freeways cater specifically to main movements, or rapid movements 
with little land access, the urban principal and minor arterials also serve the same function as well as 
distribution, collectors provide both rapid conveyance as well as land access and constitute the 
transition, distribution and collection movements, and local streets do not provide much mobility, but 
provide land access, accounting for the access and termination movements.  Each of these street  
 
Figure 6: Mobility/Accessibility S-Curve 
 
 
classifications serves as a collecting facility for the next highest classification, following the S-curve from 
mobility to accessibility (AASHTO 2001).  This mobility versus accessibility relationship is graphically 
displayed in the diagram above, which is helpful for understanding the proportion of service based on 
the classification of the street.   
 
To illustrate the linkage between movement and street classification, a trip home from work would 
provide a good example.  To begin, the main movement would occur on a highway, the exit ramp would 
constitute the transition, and the subsequent arterial would provide the distribution aspect.  After 
turning off of the arterial onto a collector road, the collection movement would be satisfied and pulling 
in the driveway would constitute the termination aspect.  This example illustrates the different types of 
Source: American Association of State 
Highway and Transportation Officials. 
(2001). Policy on Geometric Design of 
Highways and Streets (4th Ed.). 
Washington D.C.: AASHTO. p. 7. 
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movement as designated by AASHTO.  While United States street design standards are subject to the 
mobility-accessibility curve, the German system is more complex.   
German Functional Classifications 
 
The goal of the German system of functional classification, as with the street standards, is to further the 
improvement of the quality of life of the people using the street system, while also being subordinate to 
access and mobility.  In fact, the German street classification system is not only based on mobility 
(Verbindung) and access (Erschlieβung), but also on the street purpose (Aufenthalt).  The street 
standards also acknowledge the mobility/accessibility S-curve, which plays an important role.  The 
category of street purpose, which is not mentioned as such in the United States functional classification 
but does play a role, could include diverse elements such as children playing, neighbors chatting in front 
yards, shopping, going for walks, looking at landmarks and attractions, and relaxing.   It would be almost 
unheard of for engineers in the United States to seriously consider these aspects.  These street 
purposes, however, influence how the street is used, if people cross the street regularly, and which 
speed limit the street should have.  Street purposes, though, can occasionally lead to conflict with 
accessibility and mobility.  This is addressed through the creative solutions and a commitment to high 
quality requirements for streets in Germany.  Throughout the discussion in the volume entitled 
Richtlinien für die Anlage von Straβen RAS Teil: Leitfaden für die Funktionale Gliederung des 
Straβennetzes, high quality requirements are referenced on a regular basis, which signifies the goal of 
incorporating the key elements of accessibility, mobility, and street purpose in a sustainable manner and 
with a minimum of conflict (Forschungsgesellschaft für Strassen- und Verkehrswesen, Arbeitsgruppe 
Verkehrsplanung 1988). 
 
With the three primary elements, mobility, access, and street purpose in mind, the streets are divided 
along certain guidelines.  The first consideration is the location, specifically if the street is within or 
outside of an area with buildings.  The second consideration is the how the area around the street is 
used, if it is free of buildings, if there are buildings present, or if the area allows for building construction 
at a later date.  The third consideration is how the street fits in with the primary elements of mobility, 
access and street purpose.  Richtlinien provides the following figure (Figure 7) to elucidate how these 
considerations are integrated into the planning process.  With these guidelines in place, the streets are 
further divided into categories. 
 
The categories are also displayed in Figure 7.  Category A encompasses streets without buildings, which 
are away from built areas, and are primarily used for mobility between areas.  Access and street purpose 
are only dealt with in category A in special cases.  Category B is very similar to category A in that it 
encompasses streets without buildings that are used for mobility between areas.  However, category B 
streets are located within built areas.  These streets are still used for mobility purposes, but as they are 
located within an area that includes buildings, there is less space for the construction of streets.  
Category C comprises streets that are within built areas, contain buildings, and are used for mobility, 
accessibility, and for street purpose.  While these types of streets are generally still most important for 
mobility, category C streets cannot neglect accessibility and street purpose.  In certain cases, street 
purpose and accessibility are more important and mobility is limited via traffic calming measures.  
Category D comprises streets that are within built areas, are surrounded by buildings, and are primarily 
used for accessing adjacent properties.  On many of these streets, both street purpose and mobility can 
play a role, which can often lead to conflict.  In order to reduce these conflicts, the mobility aspect is 
often sacrificed.  In addition, these types of streets are often used by pedestrians and bicyclists in 
greater numbers, which can necessitate traffic calming measures and the provision of adequate 
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pedestrian and bicycle facilities.  Category D also calls for a separation of modes to ensure safety and 
security for all street users.  Category E incorporates streets that are in built areas, are surrounded by 
buildings, and primarily serve the element of street purpose.  These streets can also be used for mobility 
and accessibility but these functions are subordinate to the element of street purpose. 
Figure 7: German Functional Categorization 
 
 
 
 
In order to refine the functional classification even further and ensure that the context of the road is 
taken into account, the mobility element is divided into various levels.  The first level, denoted in the 
following figure with I, refers to large-scale street connections, usually in the form of freeways between 
city centers.  The second level, symbolized in the diagram with II, corresponds to regional or 
interregional street connections, which planners in the United States would interpret as rural routes and 
state highways.  The third level, represented by III in the figure, indicates connections between 
municipalities and neighborhoods, which would commonly be referred to as major arterials.  The fourth 
level, exemplified by IV in the figure, constitutes connections between neighborhoods and major 
institutions and would be known as minor arterials or collectors in the United States.  The fifth level, 
denoted by V in the diagram, refers to streets that provide access to individual properties and would be 
known in the United States as local roads.  The sixth and last level, indicated with VI in the figure, 
constitutes access to nearby properties, usually using non-motorized transportation, and would be 
delineated in the United States as a pedestrian or bicycle path.  Figure 8 combines both the street 
categorization and the mobility levels to provide a better idea of which street design is acceptable, 
depending on the location.  This reflects a deeper level of analysis on the function of streets and a more 
precise approach toward the design of streets.   
 
Judging from this examination of street standards in Germany and in the United States, it seems clear 
that the German system is more complex, but incorporates a finer level of detail and includes a measure 
of the activity that may occur on the street in their classification.  In a paper by Garrick and Kuhnimhof 
(2000), they characterize the United States’ approach to functional classification as lacking in context 
sensitivity, while the German approach does take this into account. They state that “the AASHTO 
method of function design is based on a very limited definition of the function of roadways since only 
the needs of motorized vehicles are fully considered.  As such, the resulting design standards typically 
shortchange other potential stakeholders including cyclists and pedestrians” (Garrick & Kuhnimhof 
Source: Forschungsgesellschaft für Strassen- und Verkehrswesen, Arbeitsgruppe Verkehrsplanung. (1988). Richtlinien für die Anlage 
von Straβen RAS Teil: Leitfaden für die Funktionale Gliederung des Straβennetzes. Cologne: Bundesanstalt für Straβenwesen. p.  8. 
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2000, p. 165).  In terms of bicycle transportation and the provision of bicycle facilities, the German 
functional classification documents reference the inclusion of traffic calming provisions and pedestrian 
and bicycle infrastructure into the street system on many occasions.  On the other hand, the AASHTO 
functional classification guidelines do not reference other modes at all.  In addition, the lack of context 
sensitivity and inclusion of what activities occur on the street speaks to the lack of interest in the United 
States for creating livable streets.  Bicycle and pedestrian transportation, in their current 
implementation, only serve to enhance the status quo at least by the national standards. 
 
While a provision for ensuring that context is taken into account is present on the national level in 
Germany, the void left by the simplistic AASHTO classification system can be filled on a local level in the 
United States.  Level-of-Service (LOS) measures have been developed for pedestrians and bicycles, which 
determine the level of comfort, geometric design issues, and traffic conditions that pertain to 
pedestrians and bicycles (Jensen 2007).  To use these LOS measures, however, the local planners must 
be aware of their existence, have the capability to put them into practice, and be proactive about their 
implementation, something that often requires extra time and money.  Needless to say, this often does 
not occur on a local level.  While this allows for some flexibility in local planning for bicycles, LOS 
measures are often not used with any frequency.  In the following section, I will discuss the policy 
towards bicycling as a viable mode of transportation in the United States and Germany.      
 
Figure 8: German Functional Classification 
German 
Functional 
Classifications 
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Forschungsgesellschaft für Strassen- und Verkehrswesen, 
Arbeitsgruppe Verkehrsplanung. (1988). Richtlinien für die Anlage von 
Straβen RAS Teil: Leitfaden für die Funktionale Gliederung des 
Straβennetzes. Cologne: Bundesanstalt für Straβenwesen. p.  13. 
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Policy 
 
The policy towards bicycling is radically different between the United States and Germany.  In particular, 
the amount of attention directed toward bicycle infrastructure differs immensely between the 
countries.  I will discuss the policy in the United States first, elaborating in greater detail on the 
Complete Streets legislation and on transportation funding. 
United States Bicycle Policy 
 
 In the United States, the majority of resources and professional transportation practice has been 
dedicated over the last six decades to creating a safe and comfortable environment for driving motor 
vehicles.  Various factors lead to this policy, including the increasing suburbanization following the 
Second World War that resulted from increasing home ownership, cheap gasoline, and the beginnings of 
a national interstate system.  Over time, many people have begun to realize the benefits of 
incorporating other modes of transportation, but professional practice has been slow to catch up. 
 
The United States Department of Transportation Federal Highway Administration (FHWA), in a 
statement entitled Design Guidance Accommodating Bicycle and Pedestrian Travel: A Recommended 
Approach, outlines the historical background and policy towards bicycles for the United States.  They 
begin by stating that highways were initially developed with only motor vehicles in mind and “ *b+eyond 
that, facilities for bicyclists and pedestrians, environmental mitigation, accessibility, community 
preservation, and aesthetics were at best an afterthought, often simply overlooked, and, at worst, 
rejected as unnecessary, costly, and regressive” (USDOT FHWA 2008).  The document continues by 
discussing how this attitude slowly changed and that a fundamental policy shift occurred with the 
passage of the Intermodal Surface Transportation Efficiency Act of 1991 and the Transportation Equity 
Act for the 21st Century in 1998.  With these important pieces of legislation, the focus was directed 
toward favoring the movement of people and goods over the movement of motor vehicles (USDOT 
FHWA 2008).  President Bill Clinton, in a statement to the senators and the press directly prior to signing 
the bill into law, praised the bill for protecting the environment, enhancing bicycling opportunities, and 
supporting mass transit (Clinton 1998).  While transportation legislation has supported bicycling to a 
greater degree over time, the support is not particularly strong in comparison with other countries. 
 
In terms of the policy towards bicycles outlined in the USDOT FHWA document, it ensures that bicycle 
and pedestrian ways will be integrated into new construction and reconstruction projects in all urban 
areas, with three notable exceptions.  If bicyclists are forbidden from traveling on the roadway, if the 
costs of implementing bicycle and pedestrian improvements exceed 20% of the budget for construction, 
and if there is no perceived need for bicycle or pedestrian facilities, these facilities do not have to be 
included.  They continue by stating that all facilities should be designed to allow for travel by individuals 
with disabilities, bicycle and pedestrian demand should be anticipated along corridors, provisions for 
crossing the street should be included, exceptions to the policy must be well documented and cleared 
with senior transportation personnel, and facilities be designed using the most up-to-date standards and 
guidelines (USDOT FHWA 2008).  While this policy ostensibly adopts an intensive approach to ensuring 
bicycle facilities are integrated into new street construction and existing street reconstruction, it is still 
only a recommended policy for states to adopt as they see fit.  This effectively ensures that bicycle-
friendly states will adopt the policies and other states will continue to cater only to motor vehicles in 
their transportation projects.  This is made abundantly clear in the conclusions to the policy statement, 
which states that “it is not longer acceptable that 6,000 bicyclists and pedestrians are killed in traffic 
every year *…+ and that two desirable and efficient modes of travel have been made difficult and 
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uncomfortable.  Every transportation agency has the responsibility and the opportunity to make a 
difference to the bicycle-friendliness and walkability of our communities *…+” (USDOT FHWA 2008).  It is 
questionable if many of the states will take the responsibility.  As this is only a recommended policy, the 
USDOT FHWA cannot stipulate that states adopt this policy, though many states have taken the initiative 
and have incorporated bicycle facilities in urban areas.  There is also a national discussion on the 
inclusion of bicycle and pedestrian facilities in transportation projects in the form of the Complete 
Streets Act of 2009, which provides some hope for a nationwide adoption of bicycle and pedestrian 
improvements.  With increased funding from the federal government as well as increased funding 
flexibility, the possibility of a greater focus on bicycle and pedestrian transportation could soon be a 
reality (USDOT 2010). 
Complete Streets 
 
Complete Streets is a term coined in 2003 by bicycle advocates to describe a street that functions for all 
users, including the disabled, pedestrians, bicyclists, bus riders, and drivers among others (McCann 
2005).  This goal is accomplished through the use of infrastructure treatments including narrowing car-
travel lanes, reducing curbside parking, striping dedicated bicycle lanes, constructing broader sidewalks, 
securing rights-of-way for buses, and rehabilitating intersections to create pedestrian-friendly crossings 
among other treatments (National Recreation and Park Association 2008).  The National Complete 
Streets Coalition records numerous benefits of Complete Streets on their website.  Among these 
benefits are that Complete Streets make economic sense by creating more efficient and accessible 
connections between places, make sense for safety by reducing the number of crashes through 
infrastructure improvements, encourage more bicycling and walking by providing facilities, aid in 
decreasing congestion and improving mobility, create better air quality in communities by reducing the 
number of cars on the road, and foster community development and livable cities (National Complete 
Streets Coalition 2009).  These improvements strengthen the case for a national Complete Streets 
policy, which has been considered on a national level, but has not yet been enacted.  A number of 
municipalities, however, have enacted their own Complete Streets policies (McCann 2005). 
 
The national Complete Streets legislation would require states and Metropolitan Planning Organizations 
(MPOs) to adopt Complete Streets policies.  In the case of the 50 states, each state would be required to 
pass a law ensuring that all users of the road would be safely and conveniently accommodated in the 
right-of-way on all new transportation projects.  This law would also have to be adopted by state 
Departments of Transportation.  In the case of MPOs, each organization would be required to adopt a 
specific statement of policy that would reflect the principles of Complete Streets.  Following the passage 
of these laws and policy statements, all federally funded projects would be required to fulfill the 
Complete Streets guidelines.  In addition, the compliance with up-to-date design standards would also 
be required.  However, if the demand for transit is so low or the cost of implementing the policy is too 
high on the roadway in question, then the project would be exempt from operating within the Complete 
Streets standards (Complete Streets Act of 2009, 2009).   
 
If this bill is passed, it would represent a massive step towards fundamentally changing the policy 
toward the construction and retrofitting of roadways in the United States.  In fact, it would represent a 
complete policy reversal in terms of the users served by roads and the right-of-way dedicated to the 
various modes.  Unfortunately, such a massive step would also require a complete rewrite of the road 
design guideline manuals and would come up against entrenched interests in both national and state 
departments of transportation and in private industry, all of which make this bill controversial in the 
present political climate.  As discussed before, Complete Streets would also call for a more context-
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sensitive approach to the construction of roads, which could require departments of transportation to 
reconsider their role and incorporate context-sensitive design into their purview. 
Washington D.C. Policy 
 
While the policy in the United States is not currently particularly amenable to the inclusion of bicycle 
infrastructure in transportation projects, the city of Washington D.C. has made a coordinated effort to 
include bicycle transportation in the city’s transportation system.  The District Department of 
Transportation (DDOT) (2005) published the first Bicycle Master Plan for the city in 1976 (p. 5).  The 
plan, however, was not implemented and Washington D.C., due to budget cuts, did not even employ a 
pedestrian and bicycle coordinator between 1992 and 2001 (DDOT 2005, p. 5).  Following this period of 
disinvestment, there was an increased impetus toward elevating the cause of bicycling in the city and as 
of 2005 the city includes 17 miles of bicycle lanes, 50 miles of bicycle paths, and 64 miles of bicycle 
routes (DDOT 2005, p.5).  A variety of bicycle infrastructure projects have been constructed since then 
as well, including an innovative contra-flow bicycle lane on 15th street (C. Ziemann, personal 
communication, January 12, 2010).   
 
The Bicycle Master Plan recommends a number of actions to accomplish three primary goals for the city.  
The first goal is to provide more and better facilities, which includes recommendations to improve the 
infrastructure, complete greenway systems, provide more bicycle parking, improve intersections for 
bicycles, and create better public transportation linkages, among others.  The second goal is to 
implement better policies towards bicycling.  This goal includes recommendations to provide staff 
training, update the District of Columbia laws and regulations to include bicycle provisions, review 
projects to ensure compliance with bicycle infrastructure guidelines, hire adequate support staff for 
bicycling, and update the Bicycle Master Plan on a fixed schedule, among others.  The third goal is to 
increase bicycle enforcement, education, and promotion within Washington D.C.  This goal includes 
recommendations to educate both motorists and bicyclists about safe behavior with regard to bicycling, 
to enforce traffic laws for bicyclists, to encourage bicycle commuting, to begin bicycling education 
programs for children, and to distribute the Washington area bicycle maps to a wider audience, among 
others.  These goals and recommendations represent a solid framework for future investment in terms 
of bicycling, but are limited by the fact that they are only goals and recommendations.  There is no 
stipulation that these must be implemented and they only represent what may occur in the future, not 
what will occur.  The lack of a pedestrian and bicycle coordinator for much of the 1990s, despite having 
a Bicycle Master Plan since the 1970s, illustrates the lack of focus on bicycling as an important mode and 
the changeable nature of transportation funding.  It can be safely assumed that bicycling will always be 
less important in the eyes of Washington D.C.’s transportation planners as opposed to motorized 
transportation. 
 
The District of Columbia Bicycle Master Plan constitutes an important policy document and indicates the 
commitment in Washington D.C. towards improving bicycle infrastructure in the city and creating a 
streetscape amenable to non-motorized transportation.  The progress made in the last decade gives 
hope that aspects of the Bicycle Master Plan will in fact be implemented.  There are, however, still 
deficiencies relating to transportation in Washington, D.C. that need to be addressed in terms of bicycle 
transportation, most notably the low bicycle commute mode share of 1.16% (DDOT 2005, p. 6).  In the 
next section, I will discuss the policy towards bicycling in Germany.     
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German Bicycle Policy 
 
 The policy towards bicycling in Germany is much more oriented towards non-motorized transportation 
than in the United States.  According to a paper by Pucher and Buehler (2008), bicycling levels in 
Germany among other European countries are “more than ten times higher than in the UK and the USA. 
*…+ Moreover, cycling is distributed evenly across all income groups.”  This is not the result of a natural 
progression in terms of bicycling, but rather is fundamentally dependant on bicycle supportive policies 
instituted at the expense of automobile transportation.  In addition, while culture, history, topography, 
and climate are also important, the policies towards bicycling, parking, automobiles, and land use are 
most important in creating urban environments conducive to bicycling.     
 
Policies in Germany, however, were not always so supportive of bicycling and walking.  Between the 
years of 1950 to 1975, bicycling rates fell sharply as cities became more sprawling and private 
automobile ownership increased greatly.  The transportation policy included providing parking and 
expanding roadway capacity, while disregarding bicycle and pedestrian infrastructure improvements 
(Hass-Klau 1990 as cited in Pucher & Buehler 2008).  In this era of German transportation planning, their 
systems resembled the United States system to a great degree.  The mid-1970s brought a policy reversal 
in Germany, spurred by the reaction to the harmful environmental, energy, and safety issues related to 
the spread of automobile travel at the expense of other modes.  These policy changes included 
provisions to improve bicycle infrastructure and transit options, while concurrently restricting car use 
and making car use more expensive (Pucher & Buehler 2008).  Automobile travel was and still is 
discouraged through a variety of mechanisms.   
 
Primary among these is the cost of procuring a driver license, which can vary, but is generally in the 
region of €1000 - €1500.  The license also requires nearly 50 class and 50 driving hours, constituting a 
serious time commitment and ensuring that all licensed drivers are well-trained and knowledgeable 
about traffic laws, including those pertaining to bicycle and automobile interaction.  In addition, gasoline 
prices are roughly four times higher than the prices in the United States, parking is not nearly as 
prevalent, maintenance and insurance costs are quite expensive, and transit is often a faster and more 
convenient transportation mode (Matthias Klenk, personal communication, December 15, 2009).  All of 
these factors have ensured that bicycling and transit are more attractive than the private automobile in 
Germany.      
 
Another important aspect of bicycle policy in Germany is the involvement of the federal government in 
bicycling, including providing overall goals, research support, coordination, funding, and design 
guidelines as well as investing heavily in bicycle infrastructure (Pucher & Buehler 2008).  According to 
Pucher and Buehler (2008), the federal government of Germany “contributed over €1.1 billion to 
doubling the extent of bikeways along federal highways from 1980 to 2000, and is now devoting €100 
million per year for further bikeway extensions, cycling research and demonstration projects” (p. 510).  
In addition, motor vehicle taxes play a large role in funding non-motorized infrastructure, namely by 
serving as matching grants for state investment in bicycle and pedestrian infrastructure (Pucher & 
Buehler 2008).  This type of federal investment will only serve to encourage individual states to invest in 
bicycle infrastructure.  By funding bicycling as an important mode within the entire country, Germany 
has underlined its commitment to creating cities that do not rely on the automobile for transportation. 
In the following section, I will discuss the policies toward bicycling in Berlin. 
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Berlin Bicycle Policy 
 
Bicycle Policy is headed up in Berlin by the Senatsverwaltung für Stadtentwicklung, or the Senate Office 
for City Development.  They propose five fundamental goals for bicycling in Berlin for 2010 in the 
transportation section of the city development plan, which indicate their seriousness about furthering 
bicycle transportation in Berlin.  These goals encompass a wide variety of actions.  The first goal is to 
create more bicycle transportation in the city; the Senate Office for City Development proposes an 
increase from 10% of all trips to 15% for 2010.  The second goal is to increase the ability for cyclists to 
engage in trip chaining with public transit.  This will be accomplished by increasing the possibilities for 
bringing bicycles on transit and by improving bicycle parking at train stations and bus stops.  The third 
goal is to achieve a 50% reduction in terms of the number of bicycle accidents in accordance with the 
recently adopted European Union standard.  The number of crashes, according the Senate Office, should 
be reduced by at least one third, if not the full 50%.  The fourth goal is to ensure that there is adequate 
financing for bicycling in the city.  The Senate Office is assuming that the formula of increasing bicycle 
investment by 5 Euros for every inhabitant per year until 2015 will be a standard for financial planning 
for transportation.  The fifth goal is to ensure that the bicycle routes in the city are connected and 
passable (Senatsverwaltung für Stadtentwicklung 2010).  These goals, while not mandated by law, are 
ambitious by American standards and indicate the seriousness of the city in creating bicycle-friendly 
streets.  In particular, increasing the mode share by 5 percentage points in only one year is a staggering 
goal considering the United States mode share of around 1-2%.  Judging by the amount of funding 
dedicated toward bicycling, these goals are not wholly unrealistic in Berlin. 
 
It is clear from this analysis of bicycle policies between the United States and Germany and specifically 
between Washington D.C. and Berlin that Germany makes a more concerted effort to include bicycling 
in its transportation policy, while the national bicycle policy for the United States is overwhelmingly 
directed at automobile transportation.  Germany has actively created disincentives to automobile travel 
and encouraged bicycle transportation not only through bicycle infrastructure, but also through 
education.  The United States, on the other hand, still caters almost exclusively to the automobile in 
terms of infrastructure, with bicycle facility provision as an afterthought on most roads.  The Complete 
Streets legislation marks a new direction in street design in the United States, but must first be passed 
by Congress.   
 
In terms of Washington D.C. and Berlin, both have transportation plans and are amenable to including 
bicycle infrastructure as part of the streetscape (at least as stated in Washington D.C.’s Bicycle Master 
Plan), but have suffered different fates in terms of national funding, interest, and implementation.  In 
the next section I will discuss the basis for my comparison between Washington D.C. and Berlin.     
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Analysis 
Basis for Comparison 
 
Berlin and Washington D.C., of course, are very different in terms of history, culture, people, 
government, mentality, and to some extent infrastructure, but there are a number of similarities, which 
make a comparison between the two cities feasible.  Especially in terms of bicycling, many of the 
conditions in both cities can be compared and will yield meaningful conclusions, if not definite 
correlations.      
Bicycling Conditions 
 
In terms of topography, both Berlin and Washington D.C. are very similar.  Berlin is located in the 
northeastern part of Germany along the Spree River and is uniformly flat, which makes it particularly 
conducive for bicycling.  Washington D.C. is located near the Potomac River and, despite having more 
topographical changes than Berlin, can still be considered relatively flat.  The temperatures in both cities 
are cold in the winter and relatively hot in the summer, and though Washington D.C. is more humid, 
weather conditions for bicycling can be considered very similar. 
 
Both cities have public transit systems that serve all areas and districts, which are, for the most part, 
well integrated with the bicycling in terms of bicycle parking and the ability to transport bicycles on 
public transportation.  Both cities have reasonably clean streets, which is helpful for safe bicycling and 
both cities have similar attractions as capital cities.  This aspect will be discussed further in the following 
section. 
Capital Cities 
 
Both Berlin and Washington D.C. are the capital cities of their respective countries.  While this may not 
seem to have an effect on bicycle ridership, the presence of similar job positions, similar centralized 
governmental buildings and infrastructure, and similar people (i.e. government officials, civil servants, 
etc.) could indicate the propensity to engage in similar activities and travel in similar ways.  In addition, 
both of the cities are city-states, a position that is unique within the United States, but is more common 
in Germany.  The Federal Republic of Germany contains three city-states, of which Berlin is one; the 
other two are Bremen and Hamburg.  As city states, both cities have distinct boundaries, have limited 
land areas, and are governed by relatively small municipal bodies within the scope of the country.  This 
makes the creation and implementation of policies and practices much less onerous.  In addition, both 
cities have large minority populations, which may have an influence on behavior in terms of 
transportation.     
Building Heights 
 
Another aspect that validates this comparison is the similar building heights within both cities.  In Berlin, 
nearly all the buildings are uniformly between five and seven stories tall except in centralized areas, 
which, prior to the Second World War, were a result of regulations that do not allow buildings to be 
constructed with a height of over 72 feet or allow the height of a building to be more than the width of 
the neighboring street (The New York Times 1913).  After the fall of Nazi Germany, the rise and fall of 
the Bundesrepublik Deutschland (West Germany) and the Deutsche Demokratische Republik (East 
Germany), and the reunification of Germany, these building height regulations have changed many 
times, but the majority of buildings and development in Berlin remain relatively low in height.  In 
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Washington D.C., regulations prohibit the construction of buildings taller than the width of the adjacent 
street plus 20 feet, which has also rendered building heights in most areas below seven stories 
(Grunwald 2006).  This uniformity in terms of urban form between the two cities ensures that a 
comparison of bicycle ridership levels is meaningful.       
 
Both Washington D.C. and Berlin are intensively planned cities.  The “grand avenues” of Washington 
D.C. were initially outlined by Pierre Charles L’Enfant, were implemented to some degree by Andrew 
Ellicott, and constituted imposing streets intended to exhibit the might and grandeur of the United 
States government on the American citizen (Berg 2007).  In Berlin, the history of the city is much older 
than the United States and consequently there have been a number of iterations of street structure in 
the city over time.  Following the mass bombing of Berlin in the Second World War, many of the city’s 
streets and buildings were comprehensively destroyed and the city was again reborn.  In the next 
section, I will discuss population density, which is perhaps the strongest basis for a comparison of bicycle 
ridership levels.       
Population Density 
 
In terms of population density, both Berlin and Washington D.C. have similar figures.  For Washington 
D.C., the population density was roughly 9,639 people per square mile in 2008.  This figure is slightly 
higher than the population density in 2000, but is still much less than the 1960 levels (United States 
Census Bureau 2008).  For Berlin, the population density is 9,966 people per square mile as of 2008 
(Berlin in Wikipedia 2010).  These similar population densities make a comparison of bicycling facilities 
meaningful and ensure, along with the similar urban form between the cities, that the comparison is not 
skewed by population differences or urban form characteristics to a great degree.  In the following 
section, I will describe the sites that I chose for this analysis and present tables of the bicycle counts for 
analysis. 
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Bicycle Counts 
 
Bicycle counts were conducted in Washington D.C. and in Berlin by the District Department of 
Transportation (DDOT)and the Ingenieurbüro für Verkehrserhebung, -statistik, und –planung (Engineers 
Bureau for Transportation Investigation, Transportation Statistics, and Transportation Planning) 
respectively.  In Washington D.C., bicyclists were counted on an annual basis, in late May and early June 
and only at peak hours, between roughly 7:00 and 11:00 AM and 4:00 and 8:00 PM (DDOT 2010).  In 
Berlin, the bicycle counts were conducted on a monthly basis and for the period between 7:00 AM and 
7:00 PM (Ingenieurbüro für Verkehrserhebung, -statistik, und –planung 2009).  As such, the bicycle 
counts in Berlin will be higher than in Washington D.C. based solely upon the extra off-peak hours that 
were tallied.  In addition, the Berlin bicycle counts only report the number of bicycles counted for the 
period in question, while the Washington D.C. counts encompass the number of bicyclists, the number 
of male and female bicyclists, and helmet usage.  For the purposes of comparison, I will consider only 
the data for 2008 (the only applicable year in which both cities have complete data) for the month of 
June.     
Washington D.C. 
 
As the height of building development in Washington D.C. tends to decrease towards the outskirts of the 
city, something which does not occur to any great degree in Berlin, I have chosen two sites near the 
center of the city for this analysis to ensure parity between sites.  The first site does not include any 
bicycle infrastructure and is located at the intersection of U Street, Florida Avenue, and 18th Street.  The 
second site includes striped bicycle lanes in both directions on the main bicycle route and is located at 
the intersection of S Street, Swann Street, and New Hampshire Avenue.   
 
The first intersection constitutes a confluence of streets, which is illustrated in the map (Figure 8) below.  
The main portion of bicycle traffic, which is represented by the bicycle counts, occurs on 18th Street in a 
north/south direction.  This area is surrounded by a variety of development types from residential only, 
mixed use residential and commercial, and office buildings.  The building heights range from single story 
buildings to five or six story residential buildings, which are indicated clearly in pictures in Appendix A.  
The overall width of the right-of-way is roughly 71 feet.  18th Street is a four lane road above Vernon 
Street, while also including on-street parking.  It narrows, however, after the intersection with Florida 
Avenue to a two lane road with on-street parking.   
Figure 8: Washington D.C. Bicycle Count Site 1 
 
 Source: Google Maps 
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The second intersection constitutes a less complex intersection, which is illustrated in the map (Figure 9) 
below.  Bicycle traffic in this case occurs mostly on New Hampshire Avenue in a northeast/southwest 
direction.  The surrounding area is not as diverse as the area surrounding U Street and 18th Street in 
terms of uses with mostly residential and office buildings surrounding the site.  Some of the buildings in 
the vicinity of this site are also slightly taller, but the sites are generally comparable in terms of urban 
form and density.  The pictures in Appendix B provide an insight into the buildings surrounding the site.  
The overall width of the right-of-way is roughly 71 feet.  New Hampshire Avenue does have bicycle 
infrastructure in the form of bicycle lanes and is a two-lane road with on-street parking on both sides of 
the road.   
Figure 9: Washington D.C. Bicycle Count Site 2 
 
 
Table 
 
The bicycle ridership for these two sites is presented in the following table.  I have included a reference 
to the peak hour count and average hourly count as it will refine the analysis.  I will, however, be unable 
to provide this information for the analysis for Berlin as these data were not recorded there.   
 
June 2008 18th Street and U Street New Hampshire Avenue and S Street 
Bicyclists Counted 358 490 
Peak Hour 84 132 
Average Hourly 
Count 44.8 61.3 
 
Analysis 
 
While any conclusions drawn from the bicycle ridership numbers will not constitute a definitive 
correlation to the presence of bicycle infrastructure due to a large number of other factors that were 
not taken into account, some important conclusions can be drawn.  First, more bicyclists were counted 
at the location with bicycle infrastructure.  As these two sites are located within not more than 10 blocks 
from the other, lead in roughly the same direction, are roughly comparable in terms of road size, and 
are located between residential areas farther on the edges of the city and the central business district as 
well as a major transportation hub, Dupont Circle, this fact is indicative of the effect of bicycle 
Source: Google Maps 
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infrastructure on the ease of travel and the perception of safety for bicycles.  Traffic may have had an 
important effect as well, as the U Street intersection is more complex and could be more dangerous for 
bicyclists.  Second, even in the peak hour, fewer bicyclists used 18th street, indicating that the New 
Hampshire Avenue route is in fact a more desirable location to bicycle.  Third, 18th Street would be a 
primary route for younger people from the trendy Adams Morgan neighborhood to access transit, jobs, 
and universities located in the center of the city.  Younger people would be more likely to bicycle in the 
city.  The fact that they are not accessing the city via this route to a much greater degree speaks to the 
influence of bicycle infrastructure on the comfort of bicyclists and the fact that bicyclists will often use 
streets with adequate accommodations.   
Berlin 
 
In terms of choosing sites in Berlin, there were only eight sites where counts were conducted, most of 
which already included bicycle infrastructure.  In addition, many of the sites included provisions for 
public transportation, predominantly in the form of streetcars.  In order to make a comparison within 
Berlin make sense, I accounted for transit in both sites.  As Washington D.C. does not have a streetcar 
system, however, the comparison between Berlin and Washington D.C. will be affected to some degree.  
The first site does not include bicycle infrastructure and is located at the intersection Schwedter Straβe 
and the Kastanienallee in the Prenzlauer Berg borough of the city.  Prenzlauer Berg, as a borough, was 
part of the East German area of the city and since the fall of the Berlin Wall, it has become a trendy area 
for young university students and newly founded families.  The second site does include bicycle 
infrastructure and is located near the Alexanderplatz, one of the main squares in the Mitte borough at 
the intersection of Karl Liebknecht Straβe and Spandauer Straβe.  Mitte, literally Middle, is the central 
borough in Berlin and contains many of the important governmental buildings, a wide variety of 
shopping destinations, and a number of important monuments. 
 
The first site is located at the intersection of two streets indicated in the map below (Figure 10).  The 
bicycle counts were mostly conducted on the northeastern edge of the Kastanienallee, where the 
majority of the bicycle traffic occurs.  A few blocks to the northeast is a major subway station, which 
accounts for a large amount of bicycle traffic on the Kastanienallee.  The building heights at this site are 
largely representative of the entire city of Berlin, with buildings between five and seven stories tall (see 
Appendix C), consisting of apartments on the upper floors and retail on the lower floors.  Both of the 
streets contain on-street parking on both sides and the Kastanienallee incorporates the streetcar system 
with two tracks in the center of the street, while the Schwedter Straβe does not.  Both of these streets 
could be considered as two-lane streets and do not incorporate any bicycle infrastructure.       
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Figure 10: Berlin Bicycle Count Site 1 
 
 
 
The second site is located at the intersection of the two streets displayed in the map below (Figure 11).  
The bicycle counts were conducted on the Karl-Liebknecht Strasse, accounting for travel in a northeast 
to southwest direction.  As displayed in the map, there is dense development on the north side of the 
street, while the south side is mostly taken up by the grounds around a church and a square.   
 
Figure 11: Berlin Bicycle Count Site 2 
 
 
Despite the parkland on the south side of the location, this area is densely populated and constitutes 
one access route to a major transportation station at Alexanderplatz.  The pictures in Appendix D give an 
indication of the street size and development.  In terms of bicycle infrastructure, this area contains 
bicycle stoplights as well as striped and paved bicycle lanes, which are indicated in Appendix E.   The 
Karl-Liebknecht Strasse contains on-street parking and incorporates two streetcar tracks in the center of 
the road. 
 
   
Source: Google Maps 
Source: Google Maps 
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Table 
 
The bicycle counts at both sites are presented in the following table.  As only the counts are recorded in 
Berlin, no other information is presented.     
 
June Schwedter Strasse/Kastanienallee Karl Liebknecht Strasse/Spandauer Strasse 
Bicycles Counted 2007 6060 9977 
Bicycles Counted 2008 6486 10565 
Analysis  
 
As stated before, any conclusions drawn from this analysis cannot be construed as definitive 
correlations due to a wide variety of other factors that could influence bicycle ridership as well as the 
low number of observations that were used for this analysis.  However, the marked difference in the 
bicycle counts at these two locations do suggest, either that the sites do not have comparable 
attributes, or that the presence of bicycle infrastructure does in fact have a noticeable and tangible 
effect on ridership levels.  Judging by the wide range between the observations at these locations, it 
seems likely that both factors are at play in this instance.   
Comparison 
 
In terms of comparing the two sites, Karl Liebknecht Strasse in Berlin and New Hampshire Blvd. in 
Washington D.C., the one glaring difference is the width of the right-of-way.  The streets in Berlin are 
often constructed, right-of-way permitting, with streetcar stations located in the center of the road, 
which accounts for the large road width.  However, since Karl Liebknecht Strasse is located near one of 
the most important plazas in East Berlin, the road was most likely consciously constructed as a large 
boulevard.  Subtracting the streetcar station and track width from the overall right-of-way width would 
yield a street width slightly wider than the width of New Hampshire Avenue in Washington D.C.  
 
Taking into account the discrepancies in the methods for counting bicycles between Berlin and 
Washington D.C., namely that Washington D.C. counted only during the peak hours, the counts in Berlin 
still are much higher than in Washington D.C.  Even dividing the number of bicyclists counted in Berlin in 
half to account for the extra time that was spent counting during off peak hours, the number of bicycles 
counted is still roughly 10 times higher than in Washington D.C.  As evidenced by the basis for 
comparison that was established above, Berlin and Washington D.C. are comparable cities in terms of 
urban form, population characteristics, population density, and topography.  This suggests that the 
policy towards bicycling and far greater investment in bicycle infrastructure may in fact have an effect 
on bicycle ridership levels.  In the following section, I will discuss this relationship (bicycle ridership and 
bicycle infrastructure investment) in greater detail. 
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Results 
 
In a study conducted by Reid Ewing, Susan Handy, and Barbara McCann (2010), they examined the 
effectiveness of bicycle and pedestrian infrastructure in terms of increasing ridership levels by 
statistically analyzing two regional household surveys conducted in Baltimore and Sacramento.  Their 
analysis only encompassed “utilitarian” bicycling and walking, or bicycling and walking for travel 
purposes.  Despite some of the results indicating a relationship that is not statistically significant, they 
did determine that the provision and funding of bicycling trails was significantly related to utilitarian 
bicycling in Baltimore, while spending on bicycle lanes was significantly related to utilitarian bicycling in 
Sacramento.  One issue that was problematic in this study was a lack of good information on bicycling 
and walking levels (Ewing, Handy, & McCann 2010).   
 
Another study, conducted by William Hunter, Raghavan Srinivasan, and Carol Martell (2010), examined 
the changes in ridership with before and after counts on streets where bicycle lanes were installed in St. 
Petersburg, Florida.  They also found some statistically insignificant results in their analysis, but 
established that bicycle counts did in fact increase in some areas.  Both of these studies indicate the 
need for further research as well as better methods for collecting data with regard to bicycle ridership, 
but tentatively acknowledge that the provision of infrastructure for bicycles does play an important role 
in increasing bicycle ridership levels.  This research verifies my conclusions with more robust research 
methods, but also illustrates the need for better data collection methods to properly answer this 
question.   
 
Judging from the comparison between Washington D.C. and Berlin, bicycle policy, infrastructure 
investment, good design, and an institutional structure amenable to bicycle transportation play a role in 
achieving high ridership levels for bicycles.  While many of these aspects are difficult to analyze, the 
similarities between Washington D.C. and Berlin in terms of urban form and topography focus attention 
on the differences in policy and infrastructure and illustrate how the lack of attention toward bicycles as 
an important component of the transportation network reduces the number of individuals using the 
bicycle mode of transportation.  The problem is emblematic of United States cities and towns in general, 
with certain exceptions, and merits greater attention by both local and national transportation 
organizations.  In the next section, I will outline some recommendations for starting the process for 
Washington D.C., and indeed the nation, to becoming bicycle friendly.   
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Recommendations 
 
As stated in the analysis above, bicycle ridership levels are determined in part by investment, policy, 
infrastructure design, and institutional structure, particularly in the case of road designation.  Germany, 
and in particular Berlin, present some good arguments for how a national bicycle policy, functional 
classification system, and infrastructure should be constructed to ensure that bicycles are an important 
component of the street system, especially in dense urban areas.     
 
The mere fact of already having national policy guidelines elevates the German system above its 
American counterpart.  By having overarching policies, especially those that discourage automobile 
usage and that provide funding for research and bicycle policy implementation, the German system, at 
the national level, encourages bicycling.  In addition, by providing substantial funding towards bicycling, 
and less funding toward the automobile, people are much more likely to use a bicycle.  By considering 
the adoption of a national policy for bicycling, the United States would ensure that bicycling is supported 
nationwide.  In changing the policy from “recommendations” to “stipulations,” the policy would have to 
be enforced by law, which would guarantee that the bicycle mode receives funding to a greater degree 
and would absolutely be considered in new street or street improvement efforts.   
 
Another aspect of the German system, which would have a profound influence on the provision of 
bicycle infrastructure in the United States, is the consideration of street purpose in the functional 
classification of streets.  By refining the current system, which only reflects the dichotomy of mobility 
and accessibility, to include a provision for street purpose, streets could be more amenable to other 
modes of transportation and would also reflect a sense of “place” instead of standardized similarity.  
While this does occur in a haphazard way on the local level, a national guideline towards bicycle LOS 
measures would ensure that the bicycle is considered throughout the country.  This provision would 
enhance the likelihood that bicycle infrastructure would be considered as an important component of 
the street and as a necessary aspect of a livable urban street structure.  The AASHTO Green Book should 
be rewritten to reflect this change in functional classification.  While this would have far-reaching effects 
on the design of streets in the United States, bicycling will continue to be a marginalized mode until 
some provision for street purpose, which naturally shifts the focus to non-motorized modes, is included 
in the street standards.     
 
The last recommendation involves the discussion of street structure above.  Many United States streets 
do not contain substantial provisions in terms of space for non-motorized modes.  German streets, 
however, often contain at least 2.5 meters of dedicated pedestrian space along with bicycle lanes 
(Senatsverwaltung für Stadtentwicklung, Umweltschutz, und Technologie 1999, p. B4.4).  This can lead 
to situations in which the space dedicated to non-motorized transportation is larger than the space 
dedicated to the automobile, an occurrence that is highly unlikely in the United States.  Increasing the 
right-of-way, which can often be infeasible, or using the roadway space more efficiently, often in the 
form of road dieting, are possible ways to increase the space dedicated to bicycles and pedestrians and 
should be considered by road designers and planners as ways to increase ridership levels for bicycles.  
Only by providing bicyclists with space in the road network, will bicycling become more attractive as well 
as safer for the average American.   
 
These recommendations should be considered by the policy and design officials in the United States.  
With a phased integration of these changes in functional classification and careful implementation of 
the changes in street structure and policy, the United States can slowly and painlessly begin to integrate 
bicycling into the transportation network on a national scale.  The myriad health, environmental, and 
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congestion improvements that bicycling can bring to citizens and municipalities have been realized in 
Germany and could be seen in the United States with a modicum of support and initiative from the 
lawmakers in Washington.  Pucher and Dijkstra (2003) list some of the strategies to achieve these 
benefits, which include “better facilities for walking and cycling, traffic calming of residential 
neighborhoods, urban design sensitive to the needs of non-motorists, restrictions on motor vehicle use 
in cities, rigorous traffic education of both motorists and non-motorists, and strict enforcement of traffic 
regulations protecting pedestrians and bicyclists” (p. 1512).  I have mentioned some of these as possible 
changes that could be made in the United States, but it seems that many American cities, states, and 
even the national government lack the political will to adopt similar strategies, a point seconded by 
Pucher and Dijkstra (2003, p. 1512).  Only be overcoming the political inertia at all levels in the United 
States will these strategies be realistically considered.   
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Conclusion 
 
As stated before, bicycling has the potential to create numerous environmental benefits as opposed to 
automobiles, can relieve urban congestion issues, is a healthy activity for people of all ages, and helps in 
creating livable streetscapes.  However, while many of these benefits are being seen in European 
countries and particularly in Germany, the United States has yet to capitalize on these benefits; indeed 
bicycling is marginalized as a significant mode of the transportation.   
 
In this paper, I have outlined the street design elements and policies relating to bicycling in Berlin, 
Germany and Washington D.C.; established a basis for comparing the two cities in terms of bicycle 
infrastructure and bicycle infrastructure levels; presented bicycle ridership tables; analyzed this data; 
and concluded with my results.  The analysis suggests that a favorable bicycle policy and the inclusions 
of bicycle infrastructure in road rights-of-way may in fact have a substantial effect towards increasing 
bicycle ridership levels.  By analyzing these two cities, I have overwhelmingly supported the policies and 
standards in Germany and in Berlin, possibly to a fault.  Their system is not perfect and criticisms of the 
street standards and policies in Berlin are often warranted.  However, the German system, as I have 
illustrated in this analysis, is superior to the United States system in encouraging citizens to bicycle and 
creating a supportive bicycling network.  Pucher and Buehler (2008) verify this conclusion and state that 
in Germany (as well as in Denmark and Holland) “cycling levels are more than ten times higher than in 
the UK and the USA.   Dutch, German, and Danish women cycle as often as men, and rates of cycling fall 
only slightly with age.  Moreover, cycling is distributed evenly across all income groups.”  The United 
States, with Washington D.C. as a good place to start, should look to the European model for increasing 
bicycle ridership through bicycle-sensitive design and bicycle-supportive policies.        
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Appendices 
Appendix A: Washington D.C. Bicycle Count Site 1 
Picture 1: Looking east onto U Street  
 
 
Picture 2: Looking south on 18th Street 
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Picture 3: Looking north on 18th Street 
 
 
Picture 4: Looking southwest on Florida Avenue 
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Appendix B: Washington D.C. Bicycle Count Site 2 
Picture 1: Looking northeast on New Hampshire Avenue 
 
 
Picture 2: Looking east on S Street 
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Picture 3: Looking southwest on New Hampshire Avenue 
 
 
Picture 4: Looking west on S Street 
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Appendix C: Berlin, Germany Bicycle Count Site 1 
Picture 1: Looking South on Kastanienallee 
 
 
Picture 2: Looking north on Schwedter Strasse
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Picture 3: Looking north on Kastanienallee 
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Appendix D: Berlin, Germany Bicycle Count Site 2 
Picture 1: Looking southwest on Karl Liebknecht Strasse 
 
 
Picture 2: Looking northwest on Spandauer Strasse 
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Picture 3: Looking South on Spandauer Strasse 
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Appendix E: Bicycle Infrastructure in Washington D.C. 
Picture 1: Striped Bike Lane 
 
Picture 2: Striped Bicycle Lane 
 
 
 
 
 
 
49 | B u s h e l l  
 
Appendix F: Bicycle Infrastructure in Berlin, Germany 
Picture 1: Bicycle Stoplights 
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Picture 2: Paved Bicycle Lane 
 
 
Picture 3: Striped Bicycle Lane 
 
